Background: Type 2 diabetes is highly prevalent in Canadian First Nations (FN) communities. FN individuals with diabetes are less likely to receive guideline recommended care and access specialist care. They are also less likely to be able to engage in optimal self-management behaviours. While the systemic and racial contributors to this problem have been well described, individuals' experiences with structural barriers to care and self-management remain under-characterized.
Background
Diabetes mellitus (DM) is a consequence of colonization that remains a substantial problem for indigenous communities across Canada [1] [2] [3] . First Nations (FN) individuals have a 76-87% lifetime risk of developing diabetes [4] . Canadian indigenous populations shoulder a heavy disease burden as evidenced by the high incidence of diabetes [1, 5] . Additionally, FN individuals have higher rates of diabetes-related hospitalizations [6] , chronic complications [7, 8] , and mortality [9] . Many have articulated how health system deficits and historical injustices are to blame for these disparities in care and outcomes [10] . These deficits include discordance between patient and provider viewpoints [11] , ineffective doctor-patient communication [12] , mistrust of the healthcare system related to the Canadian legacy of residential schools [13, 14] , and tuberculosis sanatoria [15] ; which may result in disengagement from health services [16] [17] [18] [19] .
Given these disparities and the historical context in which they occur, there is a need to explore the health experiences of FN individuals with diabetes, and identify practices and processes that are required to meet the needs of individual patients and support self-management [20] . Engagement in DM education programs, has been shown to improve diabetes-related outcomes [21] and that self-management support programs are more effective when adapted to overcome barriers faced by specific populations [22] . Furthermore, glycemic control is closer to target when perceived barriers to self-care are low [23] . However, prior studies in FN populations with diabetes have focused on identifying gaps in diabetes management and outcomes [24] and provider perspectives about barriers to care [25, 26] , leaving a relative knowledge gap on the specific barriers and experiences of FN individuals with diabetes, particularly as related to self-management behaviours.
Recently, Jacklin et al. [27] thoroughly explored health care experiences of Indigenous Canadians with diabetes, and identified key themes of the colonial legacy of healthcare, the perpetuation of inequalities, and structural barriers to care. Their conclusions centre on the importance of healthcare provider training to provide patient-centred care that is founded in cultural safety. Cultural safety has been defined as "an environment which is safe for people; where there is no assault, challenge or denial of their identity, of who they are and what they need. It is about shared respect, shared meaning, shared knowledge and experience, of learning together with dignity, and truly listening" [28] . Jacklin et al. point out that structural barriers were a key theme, but their analysis and discussion focus largely on the other two themes, which are of critical importance in improving health equity for indigenous Canadians [27] . This paper, however, will use a different dataset to focus on the third theme they describe: structural barriers to optimal diabetes self-management.
Methods

Study design
Studies investigating patients' barriers often use quantitative methods [23, 24] . However, individual experiences such as barriers to diabetes self-management may be more richly explored using qualitative methods [29] . Therefore, we chose to use qualitative methods to explore and describe perspectives of FN individuals with regards to the barriers they face in the management of diabetes.
Our work was embedded within a larger qualitative study focused on financial barriers to care, where data was collected from 34 participants with cardiovascular-related chronic diseases, which included both FN and non-FN individuals [30] . Within this larger study, among those with diabetes, we found compelling differences in the experiences reported by participants living in FN communities and non-FN participants. We presented the principal financial barriers for non-FN participants in a separate publication [31] -in this manuscript we seek to highlight the structural barriers to effective diabetes self-management raised by our FN participants.
Sampling and data collection
Full details of sampling and data collection are reported elsewhere [32] . Participants (n = 5) were recruited purposively [33] via signage in physician offices and pharmacies, clinical databases, and a FN kidney disease prevention clinic [34] . We collected data using semistructured telephone interviews that focused on individuals' experiences of diabetes and financial barriers to care. Interviews were digitally recorded. Recordings of interviews were transcribed verbatim by a professional transcriptionist. Ethics approval was received by the University of Calgary's Conjoint Health Research Ethics Board. Informed consent was obtained verbally and recorded for all participants.
Data analysis
In the broader qualitative study, we collected and analyzed data concurrently. This allowed us to continue sampling and data collection until saturation was achieved for the parent study (though not specifically for the FN subcohort). We undertook a secondary analysis of the data from FN participants. Transcribed data were imported into NVivo 10 software (QSR International: Doncaster, Australia) for analysis purposes. We used an inductive thematic analysis strategy to generate codes and themes from our recorded interviews [35] . All analyses were done in duplicate including one experienced qualitative researcher with formal training in health services research and anthropology (DC) and a clinical trainee (SKW). The analysis was supervised and supported by an established expert in qualitative research (KKS).
Results
We explored the structural barriers to diabetes management experienced by 5 participants living in FN communities, who were interviewed as part of the larger study.
This sample included four women and one man, between 30 and 65 years of age. All participants lived in First Nations communities adjacent to a major western Canadian city.
As described by Jacklin et al. [27] , unique barriers exist for FN individuals with diabetes, sculpted by the complex history leading to policies that affect the daily lives of FN people today. Since that paper focused on the social and historical barriers, we have decided to focus on the financial and structural factors that complicate diabetes self-management. We grouped these reported barriers thematically into three major categories: geography; finances and health insurance; and lack of diabetes education. We describe these themes, supported with direct quotations (italicised) from the interviews and discuss each theme in the context of supporting literature.
Geography
In Alberta, nearly 40% of all FN persons live in FN communities or reserves [36] . These are crown lands protected for the exclusive habitation and use of FN persons with registered status [37] . Unfortunately, as our respondents shared, the geographic isolation of these lands creates a physical barrier to accessing care services.
Transportation to an urban centre to access specialist and allied health care was cited as a significant barrier. While government-sponsored transportation services were reportedly available, participants felt that they were overly difficult to access, inconvenient, or inefficient. Some participants reported that transportation was only offered for appointments with physicians but not to see allied health providers: "I still haven't really dealt with the diabetes clinic because I keep getting denied for transportation".
Endeavours to arrange transportation outside of official options were discussed. Participants described that not having access to a personal vehicle posed a significant problem in seeking required care: "I've never got my license so I wasn't able to get a vehicle. And where I live it's like you need a ride everywhere… I don't have transportation here. " Other informal transportation arrangements often required personal payment and were inflexible, relying on another person's availability. Even among those who had personal vehicles, the costs of gas, parking, and other transportation-related expenses were significant barriers: "I would have to budget at least $200 a month for gas going to the city".
Beyond contributing to difficulties accessing care, geographic considerations also contributed to difficulties in diet adherence. Appropriate dietary intake, including fresh fruits and vegetables, low glycemic index foods and lean sources of protein, is central to diabetes self-management [38] . Yet, our participants reported significant difficulties accessing appropriate healthy food. This problem was multi-faceted, but certainly exacerbated by geographic isolation. One participant identified that the food available in the community was not ideal: "It was just the distance, eh? Having to go out and getting the fresh food. There is a store here but their food is not always fresh". The lack of availability of fresh fruits and vegetables in local communities necessitated travelling to purchase these staples from larger full-service grocery stores:
We don ' . For qualified beneficiaries, NIHB is the payer for a limited set of pharmacy, transportation, medical supplies and equipment, dental and vision care. For drug benefits, the dispensing pharmacy submits a claim to the program directly meaning that no point of dispensation charges are required of patients who display their identification card. Given this arrangement, the cost of medications was less problematic for study participants compared to the situation for non-FN persons with diabetes [31, 32, 40] : "I'm treaty status and so far non-insured health benefits which is a Department of Indian Affairs, or Aboriginal Affairs or whatever they call it today. So I get coverage every month for all my supplies and the insulin that I'm on".
Despite full medication coverage, the remaining costs associated with diabetes self-management were often prohibitive for participants. Obtaining diabetes 10:87 supplies, such as blood glucose testing strips, was financially difficult for most participants despite partial public funding through NIHB. The amount covered was often deemed to be insufficient to meet the perceived testing needs of several of our participants. One participant explained: "They weren't prescribing enough of the supplies for me… I was running out and I don't wanna spend like 70 extra dollars every month. " Some participants described having to resort to cost-saving strategies such as reusing needles and lancets, which may predispose to infectious complications. Diabetes testing and injection supplies were not the only aspect of care to which FN individuals experienced financial barriers. All study participants reported a prohibitive financial barrier to accessing at least one of dental, vision, or foot care related to NIHB policies and limited coverage. These allied health services are especially important in the context of diabetes as they help detect and care for end organ damage that results from diabetic microvascular complications. For example, persons with diabetes require vigilant foot care and ulcer management as the disease is characterized by poor wound healing as well as an increased likelihood of acquiring foot ulcers, with a propensity for developing infections [41] . One participant described the struggle to access foot care: "Like I said, my feet, that's what I really wanna take care of but we can't afford it yet. It's just when I have spare money. " Similarly, another microvascular complication of diabetes is diabetic retinopathy [42] , additionally, macular edema, cataracts, glaucoma [43] and simple myopia [44] leading to impaired vision [45] are all much more prevalent among patients with diabetes. This participant found meeting his vision needs was financially difficult:
"And the biggest problem I find is I needed new glasses not too long ago and the government won't pay for them. "
Finally, in addition to the geographic barriers to eating healthy, described above, many participants described a significant financial cost associated with healthy food: "It's something that I always need and they get pricey, buying a lot of fruit and vegetables… all the junk food is cheap". It became clear through our interviews, that some are simply overwhelmed by the challenge of trying to obtain healthy food while balancing their many other financial demands: 
Lack of quality diabetes education
Despite diabetes education services being offered in many communities, some participants experienced a lack of ready access to high quality diabetes education: "I've only met the diabetes nurse just once and she doesn't really seem helpful. " Specifically, several participants were not aware of or were unsatisfied with diabetes education offered in the community, but were willing to access education in the tertiary care setting, which would necessitate transportation to resources outside the community: "But I wish they had more programs for that ' 
cause I wanted to try to see if I can go to [town] if they had any evening courses. "
Due to a perceived lack of availability of reliable diabetes education in the community, some participants turned to the Internet: "I haven't been able to see a dietician yet for diabetes. So to me I think that's important because, I'm figuring things out on my own through the internet. And I think these people would be more useful for me than the computer. " Ultimately, using the internet lacked the personal and relational support that could have been provided in a face to face meeting.
This lack of diabetes education seemed to lead to knowledge gaps about all aspects of diabetes, from prevention/etiology to treatment (including health behaviours). One participant stated: "I was originally on the insulin pen because my sugar was really high. When I went in it was at 38 and I didn't know that the normal is 7. " Some participants described that diabetes was completely unfamiliar: "No one in my family is diabetic and so it was new to me. " Knowledge gaps also limited patients' ability to manage their condition and make positive health behaviour change. About dietary changes, one participant stated: "I don't know how to read these boxes… I just really haven't learned how to eat, so basically I just eat what I usually eat. We're just used to eating the same old thing, for me, it's just what I grew up with, "
These knowledge gaps created stress that seemed to weigh heavily on the minds of those we interviewed. For many, this stress centered on wanting to do something to help themselves, but being paralyzed by not knowing what to do or not feeling empowered to act on knowledge they A lack of diabetes education and poor diabetes knowledge is associated with a greater degree of diabetesrelated stigma [46] . This was certainly the case with our participants who described having a hard time admitting or accepting that they were diabetic or felt embarrassed 
Discussion
Diabetes is a growing problem in FN communities across Canada [1] [2] [3] and worse yet is that this population continues to be ineffectually served by the current health system leading to poor disease outcomes [10, [16] [17] [18] . Barriers to optimal care are complex and inextricably intertwined with culture, values, history, and geography. Jacklin et al. [27] recently examined the role of healthcare provider reeducation/training to improve patient centered care and promote cultural safety in consideration of the colonial legacy of healthcare and present day perpetuation of inequalities. Here, we explore the unique structural barriers to diabetes self-management experienced by FN patients. Finances were a major concern in one form or another for all participants. FN Canadians are known to have a significantly lower total annual income compared with non-FN Canadians (CAD $19,114 compared with CAD $33,394) [36, 47] . Many of these financial barriers were exaggerated by the geographic isolation that is faced by many FN individuals. Our findings about geographic isolation were similar to other studies suggesting that geographic isolation is not entirely responsible for poor health outcomes, but is a significant contributor when coupled with low socioeconomic status and historical factors [48, 49] . In addition, we found that quality diabetes education was lacking, which hinders diabetes self-management and promotes disease stigma. This too was limited by geographic isolation, as many of the programs available are offered in major urban centres. This has been addressed in Australian Aboriginal populations with online resources and has been shown to improve diabetes outcomes [50] .
The barriers reported in this study are likely more complex and deep rooted than the individual proximal negative experiences that we heard. Undoubtedly, generations of mistreatment and multigenerational trauma contribute significantly to these difficulties, as recently explored by the Truth and Reconciliation Committee [14] , and the recent paper by Jacklin et al. [27] . The failed historical relations between government and FN communities limit health care delivery to FN individuals. This history, as well as ongoing racism and exclusion, leads to considerable mistrust of healthcare providers that limits the quality of care that can be provided. Care providers must be mindful of these issues, and practice cultural humility [51, 52] with openness to Indigenous ways of understanding health [53] that incorporate patient centered interventions [26] in order to produce productive therapeutic relationships [27] . Furthermore, Hackett [19] suggests that acknowledging the failed historical past of the healthcare system's interactions with FN communities could be incorporated into educational programs to break down the legacy of mistrust.
Limitations
This exploratory study is limited to the perspectives of the individuals interviewed. The sample contributing to this data is quite small, even for typical qualitative research. Morse [54] has suggested that for phenomenological studies, small samples of 6-10 can be adequate. Phenomenology is a methodology used to understand participants' lived experiences [55] , while we did not undertake true phenomenology, this work clearly followed some phenomenological principles-attempting to understand and characterize the experience of structural barriers in the context of diabetes for FN Canadians. Furthermore, qualitative studies, which ask a focused question of a homogenous group require smaller samples [33] . While in the broader qualitative study, participants were sampled to saturation; the data obtained from this sub cohort was not fully saturated. Despite these limitations, we feel that the narratives in this study undeniably elucidate real barriers that may well be experienced more broadly by many FN individuals with diabetes in Canada. Others have written that: "a case study involving a single research participant can be of importance and can generate great insight. This logically means that the smallest acceptable sample size in these types of qualitative research is a sample of one" [56] .
Future research in this area should incorporate indigenous ways of knowing [57] and participatory-action methods [58] within an Aboriginal-guided research framework [59] to achieve a better understanding of the structural barriers faced by FN individuals with diabetes. It would also be helpful to further quantify the presence of various types of financial barriers for FN individuals with status and without status, as well as FN peoples who live in FN communities compared to those who live in major urban centres. 
Conclusions
Through our interviews, it became evident that diabetes care for persons living in First Nations communities is a complex issue with a myriad of barriers-which include structural factors. Many of the important cost-related barriers were exacerbated by geographic isolation. These included the direct and indirect costs associated with travelling into the city for specialist appointments, allied health care, and to obtain healthy food. Using indepth qualitative methods, we have gained a greater understanding of FN patients' experiences with barriers to diabetes care and propose several avenues for future research and policy that may help achieve better health outcomes for First Nations persons with diabetes.
